BACKGROUND Aortic dissection (AoD) is a serious complication of thoracic aortic aneurysm (TAA). Relative risk for AoD
A ortic dissection (AoD) is a devastating complication of thoracic aortic aneurysm (TAA) that confers increased morbidity and mortality (1, 2) . Patients with genetically associated TAA are at increased risk for AoD, possibly due to structural alterations that impair vascular integrity.
Alterations within the aortic wall vary in relation to the genetic etiology of TAA. Although previous research has reported that genetically associated TAA increases the risk of AoD (3) (4) (5) (6) (7) , the magnitude of differential risk in relation to TAA etiology remains uncertain.
Beyond incidence, the structural predictors of AoD among patients with genetically associated TAA are not fully understood. Increased aortic size, an established risk factor for AoD, is used in consensus clinical guidelines as an indication for prophylactic surgical repair of TAA (8, 9) . Consistent with increased event risk, consensus guidelines use smaller sizeÀbased cutoffs for repair of genetically associated TAA than for sporadic TAA (8) . Even when prophylactic surgery is performed, AoD risk may persist (10). Although surgical grafting addresses focal areas of TAA, the vascular substrate for AoD remains in nongrafted aortic segments. Improved understanding of the incidence and pattern of both native and postoperative AoD in the current therapeutic era is important for optimized surveillance and management of at-risk populations.
GenTAC (National Registry of Genetically Triggered Thoracic Aortic Aneurysms and Cardiovascular
Conditions) is a multicenter prospective registry of participants with genetically associated TAA (11) . In accordance with established registry protocol, participants undergo imaging and clinical follow-up for aortopathy-related events. The aims of this study were to determine relative risk for AoD in relation to TAA etiology among a broad cohort that included patients who underwent prophylactic TAA surgery, and then to test the relationship between antecedent aortic size (on pre-dissection imaging) and subsequent AoD.
METHODS
The population included adult ($18 years of age) GenTAC registry participants without previous AoD in whom clinical follow-up was available. To assure that the population included participants free of AoD and that events were not directly induced by baseline iatrogenic interventions (e.g., surgical manipulation), patients with AoD that was prompted or occurred close to (within 3 months) baseline registry evaluation were excluded from this study.
Full details of the GenTAC protocol, including eligibility criteria and data collection, have been reported (11, 12) . In brief, the registry is composed of patients with aortic aneurysm and associated ge- Image analysis was performed blinded to clinical characteristics using a standardized protocol applied to all modalities (13) . Aortic dimensions were measured in pre-specified segmental locations Maximal aortic size in each segment was measured perpendicular to the long axis of the aorta. Echocardiographic measurements were performed at mid-systole whenever possible, using an inner-edgeto-inner-edge technique. For MRI and CT, a double oblique technique was used to measure the aorta, which entailed dimensional measurements from inner edge to inner edge (excluding the aortic wall).
Only native aortic segments were included in data analysis; grafted aortic segments were excluded.
CLINICAL FOLLOW-UP. Follow-up was performed at pre-specified bi-annual intervals (in accordance with a priori registry design). Standardized data intake forms were used at each follow-up time point to assess inci- (7) reported an annual event rate (AoD/death) of 0.17%, corresponding to a cumulative rate of 0.51% over 3 years (7). As for reasons explaining differential Values are median (interquartile range [IQR]). All characteristics are measured in centimeters. *p<0.05. †Antecedent aortic size measurement was not available in 1 subject with aortic dissection.
Abbreviations as in Table 1 .
event rates, all patients in our cohort had TAA at enrollment; in addition, 33% had undergone aortic graft surgery, whereas Jondeau et al. (7) Longitudinal data from the multicenter GenTAC registry demonstrated that patients with genetically associated thoracic aortic aneurysm (TAA) remained at high risk for aortic dissection (AoD) in the current era, and that risk for AoD persisted even after prophylactic surgical repair of TAA. Although increased aortic size is a risk factor for subsequent AoD, events can occur below established thresholds for prophylactic TAA repair. Marfan syndrome (MFS) conferred increased risk for AoD even after controlling for maximal aortic size. 
